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Intror^uct  ion 

Hiis  facilitating  study  was  undertaken  in  1946  at  the  Albuquerque  Soil 
Conservation  Service  Nursery  near  BernalillCj  New  '.iexico  to  deter/nine; 
(l)   the  effect  of  continuous  grass  cover  as  compared  witn  contini..ous 
clean  cultivation  on  the  carbon-nitrogen  ratio  of  surfr.ce  soils ;i  (2) 
the  carbon-niti-ogen  ratio  of  various  grasses  in  order  to  esti;aaoe  their 
value  as  a  source  of  organic  'lattor  if  turned  under  and  the  subsequent 
need  for  addit'^onal  nitrogen  fertilizer^   (3)  th?  value  of  turning 
versus  turning  under  grass  mulches  for  grass  seed  prcductiono     oucli  in- 
formation would  aid  in  Making  an  esti-nats  of  the  effect  of  grass  mulches 
upon  future  nitrogen  requirements* 

Description  of  Area  an'']  "'ethods 


History:     This  study  vras  carried  out  in  6  fields  in  grass  send  produ.ction 
which  are  numbered  2,  3,  4,  3,   \'d.  anr  13,  one  in  clover  see^  ■orodu&tion., 
field  1,  a'''d  one  nn  tree  seedling  production,  field  10,     They  were  old 
cultivated  fie  It's  except  fields  10  and  12  which  were  subjugated  from 
cotton^Tood  boscue  in  152  6^  and  field  8  which  v^'as  subjugated  from  range 
in  1937,     Prior  to  the  establishment  of  the  grasses  nov^  present  fields 
3,  4j  and  13  were  in  nursery  stock;,   field  8  v^ras  in  alk^.li  saoaton,  fij'Jd 
12  in  sideoats  grama  and  fields  2  and  3  in  miscellaneous  grasseso  Pra.oi 
to  the  establishment  of  ladino  and  red  clover^  nurser3r  stock  v:as  grown 
in  field  1.,     Since  there  have  been  variations  in  fertilizer  treatment  in 
these  fields,  the  n'ombers  ol  the  borders  are  also  givena 

A  combine  is  used  to  harvest  the  grass  seedo     Thus  both  the  tops  and 
stubble  are  left  on  the  fieldo     The  stubble  is  mov/ed  flat  the  following 
springo     To  date ;  the  heaviest  mulch  has  developed  on  field  3,  In 
February.,  1945.  this  weeping  lovegrass  mulch  ivas  esti  aated  to  weigh 
5r,5  tons  per  acre  on  an  air  dry  basis.     In  order  to  raduce  excessive 
water  use  in  this  field,  the  north  half  (including  borcer  5)  Viras  heavily 
burned  in    'arch  19466     All  cf  the  fields  in  grass  seed  a.id  clover  seed 
prodvi.ct ioxi  are  border  irrij^^atedo 

Tree  seedlings  have  been  raised  in  the  sprinkling  system  borders  ^   field  10., 
since  the  area  v^ras  subjugated  in  1936  fro'i  cottoiT'/ocd  bos  que  c     ""ovj-  crops 
of  tree  seedlings  have  been  gi'own  continuously  in  this  field  with  the 
following  excepcions  „     Cover  crops  cf  sweet  clover  v/ere  turned  under  in 
1942  on  border  E5-^  and  in  1945  on  the  nort^i  half,  ^6No     The  south  half  o-" 
border  B5,    (BoS)  and  A9N  were  fallov.-  in  194B.     In  194r,   2000  and  1000 
pounds  per  acre  of  sulfur  were  aoplied  to  B5  and  A9^-   respectively.     In  1946. 
2000  pounds  per  acre  of  sulfur  were  applied  to  both  ?3S  and  A6>T,     In  an 
effort  to  imrrow  the  soil  structure,  tall  wheatgrass   and  weeping  lo-^^cg^ass 


*In  tliis  field  a  road^^ray  senarates  borders  designated  as  A  and  B  respectively 
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tYere  planted  in  B3  and  A6H  respect ivelyo 

Chemical  .-ethods:     The  analyses  were  made  by  oTaines  Thome.  Soil  Scientist^ 
at  the  ooil  Conservation  Service  Cooperative  Soils  Laboratory,  UtaJi  State 
Agricultural  Sxoerr.ient  Station,  Loi?an,  Utaho     The  organic  carbor!.  v^as  cal- 
culated by  subtracting  the  inorganic  carbon  fro--,  the  total  carbon,.  The 
former  was  determined  by  direct  co"nbus tion,   absorotion  and  ■^'/eighin^r  of  t^^e 
evolved  carbon  dioxide »     The  inorganic  carbon  "'ras  determined  gasomctrically 
using  the  Parr  apparatus c     Total  nitrogen  was  determined  using  the  Kieldahl 
mothodo     The  organic  m.atter  content  v.ras  determined  also  using  the  regular 
laboratory  i/ret  ox  ii'^.  cation  metj'iodo     These  organic  matter  -  values  m'ero  coij.- 
vcrted  to  organic  carbon  in  order  xo  co~oare  '.'.''ith  those  obtainec"  from  dry 
combust iono     In  genera''-,  t'^'ie  two  m.cthocs  comnare  favorably,  the  m-axiiaum 
deviatio-n  being  OoSO'vi, 

Carbon-iTitrogsr  lie  tics 


"\5lch:    Soils  literature  abounds  r/ith  references  reporting  decreased  crop 
yields  fol].ovfing  the  turning  ■  under  of  wheat  straw  and  timothy  sod,  both  cf 
which  have  wide  carbon- nitrogen  latio^,     Pinck.  Allison  and  Gaddy  (l)  re-  • 
viewed  the  liter£/curo  pertaining  t.;  the  amo-jait  of  nitrogen  required  to 
rot  materials  of  wide  'carbon -nitrogen  ratios o     They  reported  ths.t  the 
critical  carbon-nitrogen  ratios  for  whea"c  stra/i"  -under  summer  conditions 
were  27  to  31<.->  . 

As  a  conservative  figure,   it  would  appear  necessary  to  aoply  enough  ni"C-' 
rogon  to  reduce  the  C  :1T  ratio  to  25o     Thus  the  mulch  on  field  3-11  (Table 
l)  would  requi32e  16  povmds  more  nitrogen  per  ton  of  o-^-en  dry  mulch.    i-:.s  - 
suming  the  oven  dry  weight  of  this  mulch  to  be  four  tons  per  acre^  320 
pounds  per  acre  of  ami-ionium  sulfs.te  should  be  applied  to  insure  proper 
decomposition  of  the  portion  above  ground.     On  the  other  hand,   if  this 
mulch  ivere  to  bo  burned,  the  total  loss  of  nitrogen  from  four  tons  of 
mulch  Vk'ould  bo  equivalent  to  235  pounds  per  acre  of  ammonium  sulfa-tco 

In  August,   1943,  the  Iiighest  carbon-nitrogen  ratio,   80 ^  was  fo^-nd  in  the 
unfertilized  mulch  of  weeping  lovegrass,   field  S-15o     Conversely,  the 
lowest  C  ill  ratiOj   43,  was  found  in  the  sa-^.e  field,   8-18.  on  the  most 
heavily  fertilized  border  at  the  ^Jursery  (Table  l).     Thi?  border  received 
the  equivalent  of  1600  pounds  of  a-^r^.oni-tm  sulfate  per  acre  bet'^eon  '''arch, 
1945,   and  _April.   l'^46o     In  field  3,  the  weening  lovegras-s-  mulch  fro-u  four 
seasons  had  a  C       ratio  of  58  iTrich  had  received  the  equivalent  of  1200 
pounds  of  ammonium  sulfate., 

A  study  of  the  nitrogen  fertilized  grass  m.ulch  da,ta  for  sand  lovegrass  end 
tall  wheatgrass  shows  that  the  C      ratios  are  slightly  higher  than  those 
of  weeping  lovegrass  and  sideoats  grama  (Table  l).     On  the  other  hand,  only 
sand  lovegrass  mulch  had  an  appreciably  higher  requirement  for  additional" 
nitrogen  assumnng  that  a  CsU  ratio  of  25  is  necessar^^  for  satisfactory, 
decomposition  of  grass  mulches o 


Table  1.     SuiTaary  of  organic  matter  and  carbon-nitrogen  ratios  of  grass 
niilches^,  August  22,   1946  -  Albuquerque  ^^urcery*  ,  ' 


Field 

m  o  y  rl  y 

• 

•                  '^T  Pi  9  ! 
• 

iPlant- 

T  TIC 

Date  • 

'  Nitrogen 
•     1945     - ; 
lbs  o/a.ore  ; 

aoolied 

1945  : 
lbs  0  / acre • 

Organic  : 
carbon  : 
lbs »/ ton : 

Total  ■; 
nitrogen ; 
lbs  o/ton 

" 

C:TI  : 
ratio ! 

I'itroge 
re'^i.'ir*^ 
b 

lbs « Ac 

-  M 

•   ;     O     J.  1 L  -.     X '  '  '  v  „ .  1         *->  " 

10  0 

80 

764 

10o9 

"0 

.^0 

O  —  i  1 

1  GO 

80 

692 

11«8 

58 

16 

•Ti^rt      >  \  n  ■  T  r"       T  .'\TTO  rt*  V*  Q  C  CI  * 

*'  e*3  f )  1  ll\    XO  V  cJ^jI  do  o 

1  QA? 

0 

0 

600 

7^5 

80 

16 

i  iUUXOil 

8-18 

tWeeping  lovegrass' 

1942 

!  160 

ISO 

:  552 

13„0 

:  43 

9 

:  mulch 

4-2 

:Sideoats  grama 

1941 

120 

160 

:  628 

:  10,7 

:     59  • 

;  _4 

:  mulch 

2-7 

:Tall  viheatgrass 

:  1943 

0 

120 

:     ■  520 

:  7ol 

:     73  ■ 

:     J  4 

:          mul ch 

12-5 

:Sand  love  grass 

:  1944 

:  60 

;  80 

:  676 

:  9c6 

:  71 

:  :.9 

:  mulch 

ao     The  T.'ord  mulch  io  used  herein  to  indicate  grass  grown  prior  -co  1j46o 
bo    Additional  nitrogen  required  per  ton  of  oven  dry  mulch  to  properly  rot  it 
carbon-nitrogen  ratio  of  25 « 


It  is  vrell  hnovra  that  the  percentage  of  total  nitrogen  declines  v/ith 
maturity.     Fitrogen  fertilized  v/eeping  lovegrass,  sand  lovegrass,  tall 
T/lieatgras  s  and  sideoats  grama  contained  from  three  to  five  times  -irrQ 
nitrogen  on  a  percentage  basis  im'isdiately  prior  to  heading  than  in  the- 
mulch  (Table  2)  „     This  decline  in  percentage  of  total  nitro?;cn  apnea'^s 
in  part  to  be  re].ated  to  the  increase  in  stems.     For  example,   in  field  3;, 
on  June  20,   1945,  the  iTeeping  lovegrass  had  headed  outo    At  -t-his  time  the 
average  total  nitrogen  content  of  the  leaves  and  stems  ■".'•ere  loQ^'  and  OoS*^ 
respect ivolyo     If  the  primary  concern  "'"as  to  turn  under  a  mulch  "fith  a 
favorable  car"^on-nitror on  ratio,  then  the  grasses  studied  should  be  cut 
prior  to  heading  out, 

Sol].:    Composite  soil  samples.  0~10"  were  collected  from  fields  which  had 
been  in  grass  seed  production  from  5  to  10  years  in  oi'der  to  determine  "uhe 
effect  of  dead  grass  rootSo     It  seemed  probable  from  the  work  of  other 
investigators  that  the  iTeight  of  dead  grass  roots  might  be  a  ton  or  more 
per  acre  in  old  stands...    V.'eaver  a-nd  Fink  (4)  reported  the.t  only  14^^  of  the 
roots  of  sideoats  gra:"ia  livea  three  growing  seasonso     '.''Jhen  a  heavy  sod  is 
turned  mder  it  would  appear  that  the  roots  might  vreigh  several  tons.  In 
JTebraska  after  three  seasons  of  groYith,  the  roots  of  uig  bluestemj  little 
bluestem,  and  blue  grama  weighed  5o5,   2o7,  and  l«j  tons  per  acre  resp- 
ect Ively^  (3)0 
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Table  2<.     Total  laitrogen  in.  grasses  imT.ed lately 
and  in  mulch,  grass  seed  productiono 


prior  to  heading 

Al  bu  que  r  q ue  "^^ur  s  e  ry  o 


s  Total, 

trogen  : 

Age  of 

Gr  as  6  . 

• 

Field 

;  Grass 

„ 

^'"^ulch  : 

'■''ulch 

Borde  r 

<  t 

Years 

Weeping  lovegrass 

3-5. 

;     1  =  7  . 

0,5  ; 

0  (hay) 

3--'ll" 

0o6  : 

4 

''"■''o  e  0  ing  1  o  ve  grass 

8-15 

0,4  : 

4 

Weeping  love gi' ass 

8  "13, 

;     1  o 

Oo6  % 

4 

\~J  XL'  O  (.J  c-t  Li-o          X  cliUd  • 

4-2 

.       n  r. 

0,5  : 

5 

J-  d  -L  ,jL      V    1  iO  c,  .     ^  -i-  CXO  O 

• 

2  -V 

;     2^0  . 

0o4        .  : 

2 

R  n  n  H    1  r^Arp  cr      ?^  .9 

^  CA.lJ.vJ.       -LVyV^vtL.,  ocOO 

12-5 

:  1.9 

Oc.5.  t 

1             ■    •  ' 

Rip*   1^  1  11  f '"t"'^  r,  *^ 

3  -8  &  1 

1     :  \<,'C) 

• 

Neve  rtho less,  the  C 

sIT.  ratios 

of  sur 

face  soils. 

in 

continuous  grass  for  ,a 

period  of  from  5.  to 

10  yea 

had  ra 

cics  -varying 

from  11  to 

14  (Table  3.).. 

The  textures  ranged 

■  froiff  3 

sanely  "cxm  bo  a  cl 

In  field 

8  the  C  J II  r.-iir 

was  12  from  toth  an 

■  unf ort  ilizod  ::^h 

eok  f.nd  a. 

hor 

der  vmich 

had  received  i"'.- 

equivalent  of  1600 

pouaids 

of 

anmor.  i  um  s  '.i  1  f  at  e 

in 

tri'VO  seasons  >     Tho  0  ill 

ratios  of  the  surfs 

ce  soils 

under  w 

=oping  lovegr 

ass.,  sand 

love  .grass,  t 

Ymcatgra.^s  and  side  oats  gr 

-ama  were 

3imal,ar-. 

Ir 

-:h6se  f:  el 

ds  C  ji'T  rati  or 

varying  from  11  to 

14  vfjuld 

appear 

to  bo  favo 

rabLo  for  the 

proper  doc^.h:- 

position  of  grass  roots,  '      .  . 

Since  it  was  thought  that  the  C?N  ratios  of  soilo  in  long  time  grass  ST'jd 
production  might  be  loy/ored  by  including  a  legume  in  tne  rotation^  com- 
posite soil  saraples,  vrere  taken  from  borders  in  field  1-  plarxted  to  ladlao 
and  red  clover<=     The  Ci  T  ratios  of  the  surface  soils  from  thp  fOi'^:or  and 
latter  were  lO  anr-  11  respective l^  o     Since  those  values  arc  onl^''  slightly 
lower  than  those  :n  grass  s.ced  producticn,   it  do^s  net  aporar  to  be  neces- 
sary  to  include  a  legume  in, the  grass  seed  rotation;,- 


Composite  soil  sam^~lcs    Crom  the  s^nrinkling  system  borders  in  field  10 
which  had  been  clean  cijitivated  had  the  highest  carbon~nitrogen  ratios 
varying  from  13  to  2l£,     Eordors  ACN  and,A6--'T  have  boon  clean  cultivated  fc:. 
10  seasons.     The  carbon-'nitrogcn  latios  wore  tho  lo-.rcst.  in  these  borders, 
but  they  vrere  as  high  as  sc^y  field  in.  grass  seed  .product  ion  a.    The  highcsb 
C:IT  ratios,  21^,  wore  found  3,n  B3  p.n.i  Bo.   both  cf  wh\ch  had  a  cover  croj. 
of  sweet  clover  in  1042  rnd  an  applicacicn  of. pine  bark  sludge  in  1945o 
In  1945,  a  heavy  croo  of  Hubam  cl.^ver  wjs  turned  under  on  B5-J  and  the 
south  half  was  failowc     The  G;IT  rtxtius  T'or-..:  idenbicul,  21.,  the  other 

hand,  tists  for  nitrates  In  May,  '  August .  and  October  1345..   i.idicatod  that 
the  soil  vra swell  supplied  in"' B5N  but  became  deficient  in  ?5o  in  Octoboro 
These  results  indicate  that  even  with  the  widest  carbon-nitrogen  ratio^ 
found,  there  is  still  a  supply  of  available  nitrates  during  the  ^rcr.ring 
seasono  » 


Table  3.     Summary  of  oro;anic  matter  arc   car'hon-ni+ro,;<:en  ratios  of  surface 
soils  O-IO"  at  Alhrquerq-!e  ^"urfery,  August.  22^.19460 


Field 

tinea's  ons 

ilext- 

tOrgsaiic 

: Organic  :  "^o'^al  : 

C'arbcn 

Border 

:  Crop 

:  ill 

;  ur  e 

t'^fatter 

:  CarboTi.' 

' '"Titrogen ; 

■T-.troeen 

%s  . 

:  Grass 

:C1p.ss^ 

:  % 

.  / 

ratio 

Porder  ii 

T  ij'^at ed  : 

■ 

3-5 

.•"eepine;  lo've^rass 

:  6 

:  1 

:  2-1 

:     1,25  : 

O0O99  ; 

12 

3-11 

"  It  '  i. 

:  5 

s  ]. 

:  1.^ 

:     O080  ; 

Co07-3  ' 

8-15 

:  10 

? 

;  J 

:     0  r  80  . 

0o065  : 

' ') 
.1. 

8-18 

t;  11 

:  13 

;  2 

=     0 , 80 

0o067 

1- 

4-  2 

sCidooats  g'i'ana 

:  3 

r 

•  C 

:  0.80 

0,064 

12 

2-7 

:Tall  iThea^:f:;raes 

:  7 

:  1 

.          ,  c 

:  1.07 

0,092 

12 

13W 

11  11 

:  6 

;  1 

lo& 

:  0o91 

0  ,079 

12 

13  E 

II  II 

:  6 

:  3 

:  1.^ 

:  0^85 

:  0,062 

14 

12-5 

:Sand  love^rass 

:  7 

:  3 

1,1 

:     0  0  S  i 

;  0o046 

:  13 

1-1 

:Ladino  clover 

0 

:  2 

:       1  o  o 

:  0,-.95 

:  O0O95 

!  10 

1-3 

:Red  clover 

0 

i  2 

:  2-,C 

:     1 0 10 

I  OclOl 

!      .  11 

iiprirklin.^  systens 

B3iT 

sTali  i'meatj^racs 

:  1 

:  3 

:    0  0  61 

:  0.033 

.     ■  21 

B3S 

,     II  II 

:  1 

:  l.P 

:    0,c6  s  O0O49 

1 

B5N 

! Chines '3  elm 

:  0 

;  3 

;  1,9 

!     1  31 

'  0,062 

2: 

B5G 

II  !l 

s  0 

3 

;  2,1 

:  l.J.i. 

;  OoOrS 

-    ■  2L 

A6rJ 

r/eepinr^  lo-^re^ras l; 

1 

:  1.0 

s  0.43 

.  0.035 

\i 

A9N 

:America:i  elm 

J  0 

3 

:  1,2 

;     0  -  f  0 

.  0,047 

a    Classes  1,   2,   anc,  3  ary  heevy^  n-ioder ately  hecAry  aiiT'  -ri^jciiTirvi  -,exturod  ; 


Ap;";lioat icn  of  Resu]  bs 

G:'ass  seed  productior  ;     In  order  to  insure  p:*"opcr  decomposition  of  woep"i-r.g; 
lovegrass,  sane  lovegrassj  sideoats  grama,   ai'd  tall  wl.eatgrass  mulchss,., 
from  15  to  20  po  mds  of  nitrogen  should   be  applied  per-  tor  of 'oven  dry 
mulch  pi  ior  to  plo^'Ting  under.     This  amount  is  somei/ha";  in  ei-zcess  of  the 
arr.ount  required  .''or  a  -tB  rabio  of  25^,  however j  a  large  quantify  of  dead 
■"cot;s  ^TilL  alfo  I'jo  ce oompos ingo 

Although  the  nitrogen  contained  in  the  mu].ch  will  "le  -loT'ly  released 
later   (l)  there  is  little  assurnnc^  that   bhe  nitrogen  fertilizer  requirs- 
"luents  fcr  grass  seed  Droductlcn  i.-; ill  be  materially  reduced  0     For  high 
yields  of  grass  seed^  large  aino  jiit';  of  nitrates  appear  to  be  required  in 
the  grasses  several  vfeclcs  prior  to  heaoingo    Txi'^n  a  fn.eld  of  grass  is 
plowed  up,  usually  ir.  late  surmarj  it  is  rot  re-ilanted  until  the  folloiv'.:.i^ 
yearo     This  allov:s  time  for   the  sods  to  be  broictn  up  and  a  good  seed  bed 
prepared.     Duriiig  this  period  ra^iid  nitr ificat iur  of  •cbe  incorporated 
nitrogen  fertilized  grass  mulch  would  be  expected  providirg  . -moisture  ooii- 
ditions  are  .  suitable.     Since  the  grass  "would  .not  be  planted  until  the 
following  sumi.ier,  part  of  the  nitrate  nitrogen  ^.'^ould  be  gradually  conver-^e 
to  organic  nitrogen  by  the  soil  organisms.     Host  of  the ■ remaining  nitrate 
nitrogen  and  pai-t  of  the  amj-nonia  would  be  leached  from  the  soil  b^^  the 
several  closely  spaced  irrigations  required  in  the  es tablishm.ent  of  new 
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grass  seedlings.     Thus  there  seens  to  "be  little  chsjice  that  large 
aino\in.ts  of  nitrates  .•Y;i  11  he  present  v>:hen  needed  in  grass  seed-  ppodyct ion  - 
unless  added  as  coinraercial  fertilizers »     The  addition  of  nitrogen  to  the 
incorporated  grass  mulch  should  fncrease  the  humus  content  (2).,  the  "base 
exchange  capacity,  the ■ aval lability  of  certain  elements,  and  improve  the 
soil  structureo    With,  current  pracoices  there  is  very  little  ammonia  aiid- -■ 
nitrates  in  the -soil  after  harvestings    HovTever,  some  of  the  humus  "ffill, .  .  . 
gradually  decompose  into  nitrates  and  more  food. reserves  might  he  stored 
by  grasses  after  harvesting  during  the  grovri-xg  period  re::aainingV-  if  a 
higher  h-uoiius  level  is  maintained e     I'iore  vigor-ous  plants  may  resr.lt  from 
the  incorporation  of  grass  mulches  y^lth  n2_trogeno     Some'i^hat  higher  yiqlds 
of  grass  seed  might  ts  expected  if  the  heai7y  rates  of  nitrogenous  ferti- 
lizers are  continued*- 

Since  the  infiltration  rates  in  fields  2.  3;,  4^   12,   and  13  are  high,  the 
heaver  mulch-  migh.t  be  burned  until  one  or  tivo  y-sars  prior  to  plor/ingc     Th'^s  ^ 
excessive  i^ater:  use.  vrould  be  reduced,  yields  increased  and  less  nitrogeu 
would  "be-  requi3led  for  the  smaller  amo\^nt  of  mulch  'rhen  it  is  turned  uncer.-. 
In  field  8,-  the  mulch  is  rioeded  to  increase  infiltration  in  inciDient  . 
blach  alkali  ea'eaSo 

Tree  seedlirg  pror'uctionJ     In  fi-^id  10.  tall  ^''hc-atgras'S-,.  T.-.e.e-oing  lovegr?. .- 
and  alta  fescue  are  being  grc'-Ti  in  certain  borders  to  im.Torove  s?)il  strr.c- 
turco'    If  these  grasses  ■'•"■ore  cli^Dpod  I'fhen  small  and  the  m.ulch  a-llo'^'ed  v" 
remain^  a  mulch  v.H.th  a,  lo".r  C::T  ratio  ^.vould  results     ^n  tlie  other  har.d 
the  ir.cor-Doration  of  green  man.ure  crops  in  field  10  has  not  increased 
tree  grovrthe     Since  soil  structure  is  reported  to  bo  improved  by  alternc.  >r 
wetting  and  drying  and  by  large  numbers  of  grass  roots,  it  appears  log: -3.-,; 
to  cut  the  grasses  for  hay  just  after  heading, 

S  u-i.nm.ary 

lo     C:F  ratios  varied  from  11  to  14  in  surface  soils  r.'hich  -Tere  in  con- 
tinuous grass  seed  production  for  periods  varying  from^  5  to  10  j'ears. 
Such  ratios  are  not  expected  to  cause  an  increase  in  future  nitrogen 
requirem.cnts  for  grass  seed  product iono 

2o     The  highest  0:11  ratio,,  30^  occurred  in  an  unfertilized  vfoeping  love- 
grass  mulch o     The  lor.-est  CiJT  ratTOj   43.  occurred  in  the  same  field 
but  on  a  border  which  had  received  the  equivalent  of  1600  pounds  per 
acre  of  a'Tt ionium  sulfate  in  the  previous  17  months  q 

3«     Assiaming  that  a  C:rJ  ratio  of  25  is  required  for  satisfactory  docom.- 
position  of  grass  mulches,   from.  15  to  20  pounds  of  nitrogen  should 
be  added  per  ton  of  oven  dry  mulch  v^hen  it  is  incoi-porate'd  into  the 
soilo     Sand  lovegrass  mulch  appears  to  require  more  nitrogen  than 
mulches  from  tall  wheatgras s,  weeping  lovegrass  and  sideoats  grama. 

4.     Grass  mulches  --.■^oighing  several  tons  per  acre  ha^^e  res-.^lted-  in  uneven 
ripening,  of  gras.^  seem,  excessive  '-"atc.r' use  and  loss  of  nitrates* 
Under  these  pond itior^s  .and  when  it  is  not  foas'-Dble  to  incor-oorate 
the  mulch  into  the  s/'^il-,  burning  may  be  econom.icallj"  ■■•desira>'le  to 
increase  grass  seed  production»  ■  .  ' 
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